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Abstract: Today the world is facing a serious problem of Corona virus pandemic for the past 2 years causing 
sever health issues to all citizens, impacted Health Sector, business, economy across the globe. Brief 
information of covid 19 viruses, its internal structure, symptoms caused, various stages of infection caused to 
human, stages of infection, binding mechanism of SARS- CoV-2 viruses, stages of infection – mild to severe 
on lungs,role of ethanol containing sanitizer kills virus,mechanism of soap acting as effective killer against the 
novel corona virus, testing , treatment and importance of social distancing measures, role of drugs and 
vaccines in curtailing the spread of covid 19 is portrayed in the paper. 
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INTRODUCTION 
Today the world is facing a serious problem of 
Corona virus pandemic for the past 2 years causing 
sever health issues to all citizens, impacted Health 
Sector, business, employment, economy across the 
globe. Corona virus disease (COVID-19) is an 
infectious disease caused by Virus called SARS-
CoV-2. On 31 December 2019, World Health 
Organization- WHO had announced that a new virus 
SARS-CoV-2 is causing cluster of cases of „viral 
pneumonia‟ in Wuhan, People‟s Republic of China, 
and the infection caused by the virus was later named 
as COVID 19. 
Basic information on Covid – 19  
All viruses are parasites which enter into a host cell 
for food, with special ability to self-reproduce within 
the cells by utilizing its energy resources. Viruses 
may be categorized in to 2 types 1) DNA Viruses: 
Viruses which have deoxyribonucleic acid as genetic 
material. Herpes, Adenoviruses are few DNA Viruses 
2) RNA viruses: Viruses containing Ribonucleic acid 
as their genetic material come under this category.  
Few RNA viruses include Hepatitis –C (HCV), 
SARS-CoV-2, Ebola, Influenza and Human 
immunodeficiency virus (HIV) is RNA viruses.   
Corona virus when viewed under an Electron 
microscope appears “sun-like” shape, taking a crown 
shape.  Virus has RNA as its genetic material. SARS 
COV-2 is the RNA virus that causes Covid-19 
infection in both birds and mammals. SARC-CoV-2 
has similarity to related viruses like SARS syndrome 
– Severe AcuteRespiratory Syndrome 2) MERS – 
Middle East Respiratory Syndrome. Basic structure 
of SARS COV-2 appears as shown in Figure (1) 
 
Figure 1 
COVID – 19 Internal Structure 
SARS–COV–2 virus contains core RNA capsule 
occupying the central portion surrounded by a 
protective cover called viral envelope. The core of 
SARS – COV – 2 viruses contain genetic material 
called Ribonucleic acid (RNA). RNA of corona virus 
is single stranded, consisting of around30,000 
repeating  units called nucleotides. Function of RNA 
is to deliver a molecular message to enable the virus 
to produce proteins, required for its Self-replication 
(or) Self-reproduction. Proteins or polypeptides are 
the polymers of amino acids, which are its basic 
units.  Basic structure Amino acid contains a central 
carbon atom, also known as alpha carbon, bonded 2 
functional groups amino group (NH2), one hydrogen 
atom (H) and a carboxylic acid group (COOH).In all 
proteins, different amino acids are connected by 
means of weak hydrogen bonding which often allows 
the chain to displace. This hydrogen bonding present 
causes proteins to have different stereochemistry, 
allowing them to displace and fold into specific 
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shapes.  Proteins sometimes function as catalysts to 
drive the chemical reactions occurring in cell to 
power biological processes or be a part of lock and 
key attachment mechanism.  
 
Figure 2 
The RNA capsule of the corona virus is surrounded 
by an outer membrane cover called viral envelope, 
made of lipids – a waxy barrier containing fat 
molecules. Viral envelope is hydrophobic (fear of 
water), protects the core genetic RNA located in the 
central position. The outer membrane comprises three 
specific proteins as shown in the figure 2 
1) Spike Protein (S) 2) Membrane protein (M) 3) 
Envelop protein (E). Spike protein isthe bulbous like 
projection which protrudes from the virus surface in 
large collection, providing crown appearance to the 
virus, derives from Latin name Corona. Corona 
viruses needs external host cell to exist and 
reproduce. The Spike protein of corona viruses, 
owing to its structure, aid in binding itself to host 
cells of human body. Whereas the other proteins 
membrane protein (M), envelop protein (E) help in 1) 
Maintaining the virus structure intact 2) Aids in 
assembly for the creation of new viruses.  
How are Covid – 19 attack human body? 
When a infected Covid is patient sneezes (or) coughs, 
the droplets of virus spills all over and enters another 
person in close proximity through nose or mouth.  
Normally cells of upper respiratory tract and inner 
walls of lungs contain special receptors called as 
Angiotens in Converting Enzyme or ACE – 2 
receptors. Virus when moves in the throat region, the 
spike proteins of Covid virus binds to the ACE2 
receptors, similar to a key fitting into a lock. This 
viral binding to host human cell is referred as Lock 
key model. Here, the spike protein of virus fuses with 
human cells; breaks open cells membrane and release 
its genetic material RNA into the host cell. 
At this juncture, the virus utilizes the cells energy 
resources, hijacks the reproductive machinery of host 
cells, and undergoes replication. During this process 
it produces new components of protein,RNA andthus 
results in the formation of new budding viruses.These 
viruses pass through via blood, reach all parts of 
human body and infecthuman cells.Binding of spike 
protein of corona virus with ACE2 receptors of 
humans is similar to Enzyme catalysis mechanism, 
wherein Enzymes acting as catalyst binds to the 
reactants, make few changes in the substrate 
functional groups, finally gets transformed into 
products.  The mechanism refers to Enzyme 
Substrate mechanism –a surface chemistry 





Before the infection, SARS CoV– 2 virus starts its 
journey in the nose, mouth, or eyes and slowly travels 
down to air sacks of the Lungs. In a healthy human 
being, lung comprises air sacs filled with air called as 
alveoli. During breathing process of humans when 
the air is inhaled, air sacks alveolus is filled with air – 
containing gases carbon dioxide (CO2)and oxygen 
(O2). 
Alveolus is surrounded by a thin lining of blood 
vessel containing red blood corpuses. In breathing 
process, a gaseous exchange takes place wherein 
carbon dioxide gas - released by RBC,is pushed into 
the alveolus, while the oxygen gaspresent inside 
alveolus sneaks out into RBCs of blood vesseli.e.  a 
(CO2)and oxygen (O2)gaseous exchange occurs. 
Alveolar cells comprise two types of cells Type1 
alveolar cells and Type 2 alveolar cells.  Type 1 
cells,actually being thin are highly permeable, thus 
allows O2 gas to pass throughthem, while type 2 cells 
secrete a lubricant substance called Surfactant on 
alveolus surface, which actually prevents type II 
alveolar cells from collapsing. 
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Figure 4 
Viral infections: The spike protein of Covid – 19 on 
coming in contact with alveolus, binds with the ACE 
2 receptors of type 2 alveolar cells. Virusthen fuses 
with the cell, releases its genetic material RNA thus 
infects the type 2 alveolar cells. The viral RNA 
entering into type 2 alveolar cell, hijacks the cell, 
undergoes replication and finally produces many 
copies of RNA whichdestroys alveolus. 
 
Figure 5 
Immune Response: After infection,type 2 alveolar 
cells release inflammatory signals which cause 
immune response triggering the formation of immune 
cells called macrophages. Macrophages disburse 
certain chemicals which cause vasodilatation thus 
facilitates the entry of immune cells near the injury 
site of the lungs. At this stage, the infected person 
experience moderate symptoms like dry cough, fever, 
sore throat etc; with the increased number of 
macrophages inside the alveolus, more cytokines are 
released. The occupation of macrophages on alveolar 
inner lining in turn reduces the 
surfactants,thisinduces fluid accumulate inside the 
alveolus, causing Type 2 alveolarcell infection 
 
Figure 6 
Accumulated alveolar fluid dilutes the surfactants 
released, thereby triggers on set of alveolus collapse. 
Increased fluid inside alveolus would in turn 
decreases the exchange of gases i.e., carbon dioxide 
and oxygen in to the RBC.  Decreased gas exchange 
would in turn induce and enhances breathing process 
to make their oxygen requirement of blood cells. At 
this stage, patients develop pneumonia as well as 
shortness of breath. 
Severe infection: - 
In stage 3 infection, the immune system recruits 
neutrophils at theinfection site, which release certain 
harmful chemicals called cytokines to destroy the 
infected cell. Release of cytokines cause destruction 
of type 1 and type 2 alveolar cells which, thereby 
leads to the collapse of alveolus. This condition of 
alveolar collapseis called Acute Respiratory 
DistressSyndrome (ARDS). Onset of ARDS is highly 
dangerous and is the major cause of secondary 
infections, and requires immediate patient 
hospitalization. In these severe stages of infection 
there is complete loss of surfactants in the alveolus, 
leads to the formation of scar tissue.   
Systemic Inflammatory Response 
Syndrome(SIRS):  
If the inflammation becomes the serious with thick 
protein debris accumulation, the debrisslowly enters 
the blood and travels the entire the body. Spread of 
protein debris to all body parts causes acute 
inflammation of whole body, thereby causes severe 
health issue called Systemic inflammatory response 
syndrome or SIRS..It is a serious medical condition 
wherein the patient experiences low blood pressure, 
low /high WBC count, severe bacterial infection 
called sepsis, trauma. At this stage patient 
experiences impaired gas exchangeand may be 
shifted to ICU requiring ventilators and life 
support.When the immune system stacks the area of 
infection, then immune cells not only kills virus 
infected cells but also healthy alveolar cells.  
Destruction of alveolus cells would in turn caused 
loss of surfactant from type 2 alveolar cells , 
inadequate and less quantity of oxygen enters the 
blood due to lack of type 1 alveolus cells.  Finally, 
fluid filled alveolus fluidwouldn‟t allow gases 
exchange in lungs. 
Covid 19 cause & its symptoms 
Covid 19 causes respiratory tract infection 
affectingSinuses, Nose, Throat, Windpipe and lungs.  
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The symptoms of COVID-19 are categorized into i) 
Mild Symptoms ii) Moderate Symptoms iii) Severe 
Symptoms Mild symptoms include Fever, Dry cough, 
depression and tiredness. Symptoms like body pains 
or headaches, Sore throat, diarrhea, loss of smell or 
taste, Nausea, vomiting and conjunctivitis are 
considered as moderate symptoms. Among these 
symptoms loss of smell or taste is a significant 
symptom. Whereas severe symptoms include 
confusion, loss of appetite, shortness of breath, loss 
of speech, and chest pain. Infected people who 
experience shortness of breath, loss of speech and 
chest pain need immediate medical attention and get 
themselves hospitalized.  
What happens to people infected with COVID 19? 
Generally, among people who develop covid 
symptoms, around 80% recover with basic treatment 
and isolation, about 15% experience serious illness 
requiring hospitalization, Oxygen support, while 
remaining 5% people become critically ill and placed 
in ICU. 
Most infected People:  People above 60 years, those 
suffering from co-morbid /underlying diseases like 
cancer, lung disorders, uncontrolled diabetes, 
uncontrolled hypertension, cardiovascular ailments 
and people undergone organ transplants are at higher 
risk of developing serious covid infection. But in 
general, irrespective of age may get infected with 
covid, become critically ill. 
How Covid 19 does spread? 
Covid 19 spreads from infected person to other 
person viaDroplet transmission,cough or sneeze 
droplets, breathing or swallowing droplets 
causesCovid infection. 
How could we prevent spread of Covid 19? 
The spread of Covid 19 may be prevented by 
maintaining social distancing of at least 1 meter or 2 
feet, proper masking and hand sanitation.  
How to protect ourselves from COVID infected 
people: 
Stay safe by taking some simple precautions, such as 
physical distancing, wearing a mask, especially when 
distancing cannot be maintained, keeping rooms well 
ventilated, avoiding crowds and close contact, 
regularly cleaning your hands, and coughing into a 
bent elbow or tissue 
 
 
How does alcohol kill covid?  
Sanitizers generally contain more than 60% alcohol 
either in the form of Ethanol or Isopropanol. These 
alcohol compounds when sprayed on hands, rubbed, 
kills germs including SARS CoV 2 viruses by a 
process called denaturation.  
 
Figure 7 
All Proteins are polymers of amino acids. The 
secondary structures of proteins comprise α helix and 
the β pleated sheet. Amino acids have general 
formula R-CH-NH2-COOH, consisting of polar 
carbonyl group (-CO) and amine (NH2) group. The 
polar carbonyl group -CO of one sheet is attracted to 
amine N-H bond of another sheet by means of 
Hydrogen bonding. Existence of Hydrogen bonding 
makes protein flexible and aids in folding providing 
specific structure. 
When hand is sanitized, ethanol (C2H5OH) molecules 
present in it, reacts with proteins of Covid 19 viral 
envelop like Spike Proteins, membrane proteins and 
envelop proteins, breaks theirHydrogen bonding. For 
the said reason,70 % ethanol present in sanitizer on 
exposure to virus, breaks down the viral proteins, 
disables their original structure, dehydrate and finally 
kills virus. This process of breaking of proteins by 
the application of alcohol in specific concentration is 
called Denaturation 
Why is soap such an effective killer against the 
novel corona virus? 
A soap molecule contains chemical compound 
sodium stearate with molecular formula  
Na (OOCC17H35).Structurally a soap molecule is a 
colloidal particle comprising 2 parts 
i) Head portion(COO_Na+) is hydrophilic, 
showing affinity to water  
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ii) Secondly bottom portion of soap molecule 
contains a long hydrocarbon tail, primarily 
comprising carbon and hydrogen elements. 
The tail part contains long alkyl hydrocarbon 
part (C17H35
_
), which doesn‟t show affinity to 
water i.e., hydrophilic or fear of water.  
 
Figure 8   
When soap is added to water, it gives lather. Lather 
contains soap molecules which acts as colloids, 
congregate together and forms micelles. Micelles aid 
in clearing dirt, microbes like bacteria and viruses.  
 
Figure 9                              
Mechanism of soap removing COVID 19 virus - 
Micelle formation : 
Generally washing our hands for 20 seconds can 
effectively kills the COVID 19 virus.  
 
Figure 10 
When soap molecules dissolve in water, they arrange 
themselves as spherical soap clusters. In soap 
clusters, water-attracting heads lie on the outside, 
while water-repelling tails point towards inside. 
These spherical soap clusters are called Micelles. 
Rubbing hands with soap and water for around 
20seconds produces good lather, comprising many 
micelles.  
When hands containing covid viruses are washed 
with soap and water, the micelles surround the covid 
virus, with water repellant hydrophilic tail pointing 
towards the fatty virus envelop. These micelle with 
their hydrophobic hydrocarbon tail ends, gets 
attracted to water repelling fatty layer envelop of 
covid virus, dissolves the fatty envelop of virus, 
destroys the virus by exposing genetic material, thus 
drains COVID 19 from our hands. Washing hands 
regularly with soap water plays a critical role in 
containing the COVID 19 viral transmission. 
How can N95 masks are effective in preventing 
Covid transmission? 
Actually SARS CoV-2 virus has particular size in the 
range 55nm to 150nm (nm-nanometers). N95 masks 
are made up of polypropylene material with minute 
pores and it is claimed that the masks can prevent the 
entry of microbes up to 300nm.   
When should person get tested for COVID 19?  
Persons with even with mild symptoms or those in 
close contact with covid infected persons should get 
tested for COVID 19. Until the test results aren‟t 
revealed, they should isolate themselves from family 
members, old age people or people with co-morbid 
conditions.  
Tests to detect Covid 19:  
There are three types of testing i) RT-PCR Test ii) 
ANTIGEN Test iii) Antibody test. 
RT-PCR TEST means “Real Time Polymerase 
Chain Reaction". In this type of covid test, sample is 
collected from person‟s swab from nose and throat, 
wherein covid 19 viruses gather. Using chemical 
reagents, the genetic material is separated in the form 
of RNA extract. With the help of Reverse 
transcriptase enzyme, the single stranded RNA 
extract is converted into double stranded DNA 
extract. If the PCR testing detects the presence of 
DNA, then the person is declared covid positive.   
In Rapid antigen test or RDT, samples are collected 
from the nose and/or throat with a swab and viral 
proteins also known as antigens are detected. Even 
though RDT is cheaper, it is less accurate. Finally, 
Antibody tests are performed to test whether a person 
had past infection. Test uses blood sample to check 
the presence of antibodies generated by COVID 19. 
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Quarantine vs. Isolation – Difference: 
Both isolation and quarantine are methods of 
preventing the spread of COVID-19. Quarantine is a 
facility used to check whether the person, who is in 
contact with anyone with COVID-19 infection, 
whether develops symptoms or not. Generally 
Quarantine period is scheduled for 14 days. 
Whereas,Isolation is a facility wherein people tested 
covid positive are treated for covid infection for at 
least 14 days 
How long does it take to develop symptoms? 
The time from exposure to COVID-19 to the moment 
when symptoms begin is on an average 5-6 days and 
can range from 1-14 days. Reason why people who 
have been exposed to the virus are advised to remain 
at home and stay away from others for 14 days, in 
order to prevent the spread of the virus, especially 
where testing is not easily available. 
Are there treatments for COVID-19? 
People infected with COVID 19, tested positive for 
RTPCR test are given following treatment. 
Day 1 to 4:  If a person experiences mild or no 
symptoms, then he is prescribed with medication like 
paracetamol, zinc supplement, good diet and 2.5 to 3 
liters water (hydration). Fever and saturated oxygen 
levels (Spo2) are regularly maintained. 
 
Figure 11 
On day 5, if the patient has persistent fever greater 
than 102
o
F, he /she is prescribed to undergo blood 
tests (CP, CRP, D-Dimer, LDH), which assesses the 
inflammatory parameters.  If CBC, neutrophil <3.5, 
CRP <5, D-Dimer<2, patient is kept under 
observation with constant monitoring of spo2 level. 
After 48 hours the same test is repeated, if shown 
elevated values, HRCT/Chest X –ray is suggested. If 
the readings are normal but has spo2 levels < 94, with 
severe cough /fever, the patient is admitted to 
Oxygen bed. But if the inflammatory parameters are 
high, with HRCT value > 15, Spo2<90, patient is 
admitted to ICU and administered steroids. Optimal 
supportive care includes oxygen for severely ill 
patients and those who are at risk for severe disease 
and more advanced respiratory support such as 
ventilation for patients who are critically ill. (ICMR 
Guidelines) Dexamethasone is a corticosteroid used 
for critically ill patients whose inflammatory 
parameters are on higher side, which help to reduce 
the length of time on a ventilator and save lives of 
patients with severe and critical illness. Remdesivir is 
a conditional drug which acts as an anti-viral drug, 
helps in prevention of replication of virus. 
Prednisolone, Tocilizumab are few other drugs used 
in covid treatment.  
Are antibiotics effective in Covid treatment? 
Antibiotics are generally are generally used to treat 
bacterial infection, hence doesn‟t work against 
viruses like SARS-CoV-2 viruses causing COVID-19 
infection. But, while treating covid patients, 
secondary bacterial infections are possible which can 
be a complication of COVID-19 among critically ill 
patients. In such a scenario, antibiotics are used as 
subsidiary treatment under physician supervision. 
Importance of Vaccination: 
Covid 19 vaccines are very useful and highly 
recommended for all citizens. The main objective of 
vaccination is to generate antibodies for Covid 19 
infection and prevent fatality. In spite of vaccination, 
some persons may be infected to the virus, but can be 
effectively treated and cured.  WHO has 
recommended that vaccines are safe and effective in 
containing the transmission of COVID 19 virus, duly 
following covid appropriate behaviour. There are 
different kinds of vaccination, the most prominent 
among them include: 1) Nucleic acid vaccines or m-
RNA vaccines – In these vaccines, a part of genetic 
code RNA is incorporated in vaccine. Pfizer, 
Moderna are few m-RNA vaccines 2) While 
Covishield vaccine is prepared by incorporating spike 
protein of virus.3) In Covaxin vaccine, inactivated 
killed virus is used. 
CONCLUSION 
The Study of chemical sciences, chemical action of 
different chemical compounds, biotechnology, 
genome sequencing plays a significant role in the 
study of SARS CoV 2 virus, helped to curtail 
transmission of COVID 19 pandemic. After careful 
examination, World health Organization has 
recommended that vaccines are safe the effective in 
contain the transmission of COVID 19 virus. A 
person who is vaccinated can be effectively treated 
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and fatality is minimal. Apart from which, WHO has 
recommended all citizens of globe to follow all 
standard operating procedures of Covid to protect 
themselves from Covid infection.  
Disclaimer: The article is presented for educational 
purposes only, with no intention to hurt anybody 
sentiments and doesn‟t claim for its authenticity.  
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